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piaig a N&mMjM&zm&mz^mmmtfBZftT^z,, 

[0 0 8 4] 

aN£MllJ&*£i*£l^lCte, UM*mmt=.Z> If V ?A (Ga) (Dl^tbt 
bU^fM'J^A (TMGa) £fl§VV ^ h %M^^^T;1/^-^A (Al) © 
IfWX^bth'^fWK-^A (TMA1) ^IIMf^S^ii 

(n) ©M^^ity^^-T (nh 3 ) zm<<\ F-^yym&yfmmtt 
n (vm^mmmw) t=.z>^y*yvi* (m S ) (Dmm^s^tLx^^y^u^ 

y$>ym-;\s-?>f*i/?A (Cp 2 Mg) *m^z>*>(Dhir Z> a 

[0 0 8 5] 

KP*>, plAlGaNCMtlTCvni/^A (Mg) JgCfsRCW:, tf* 
i/ ^ n ^ > i?i-;i/Y >> ^ A (Cp 2 Mg) &JBv*5 : b(Dtir^ 0 

[0 0 8 6] 

, k - t? > <D^mmum c n M^M«m> c s i ) ©igcf*# 

XtLT, fh7lf^/J/7> (TESi) &JBV%<5=fc0>£:-f 
[0 0 8 7] 
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BP*>, nSA 1 G a N (D^M^S fctTiDJ/'J 3> (Si) M^Cte, -r h^x 
(TESi) ^MVN^fe^^-T^o 

[0 0 8 8] 

*"f, 0 7 {C^^-MOC VDigft (AlGaNiiMMOCVD^I) 1 
0©ffig£lP;!i-££, MOCVD=ggl Ott, W»K:i6*2 0 0*«MI8S*l* 
«a©iRlS«l 2 fc, h'J^fM'J^^ (TMG a ) &9?m-t&rt'7?-14 

hy^fji/T^^- 1 ?^ (tmai) &jt?e-rsA^9- 1 5 r^^e- 

r (NHg) ^SIf«tSNH 3 3}?Ml 6-1, 1 6-2h, tfX>>^n^ 

(Cp 2 Mg) &|?ftS^^7-l 8t, -5^h^X 
(TESi) &lt?St5A^5-2 0i:, *^U7-^fe«** ( 
H 2 ) #*&H?Si-<SH 2 *>^2 2 dfvUr-^f^fc*S3R (N £ ) #X 

«hbT<z>n--iru-3K>^2 8^, n-^u-3jo^2 sjcis^sr^aa-r 

[0 0 8 9] 

3 4 tfgBSB £ £t>fc, 3 4 lc#*J#tt£>*i&3MK 

*f 3 6#BB&3*iTv>S„ 
[0 0 9 0] 

BP*>, i©MOC VDii 1 0 ICfcVATte, iS»iWliJS«3^jI/3 2 tClff 

^^-^>if-fe^^- 3 4jticiBi9:3*ifeS ; K2 o o zm%.(DU}g.izmm-tz>*> 

<DT'2bZ> 0 
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[0 0 9 1 ] 

(7) i E-^~^C»t5V^T, 2 6 {C J; U gfeMMfl&MMn 4 JV 3 2 iCji« 

[0 0 9 2] 

££(C, &/S^l 2&C&, SfSJSf 12i^iCNH 3 3jf>^l 6-1, 16- 
2^6NH 3 ^Mf^fc^©^f 4 Oil, H 2 /K>^2 2^?>^t'J7 
t ITH 2 ^&Mt5fcS)©^f 4 2 N 2 /J?M24^f,^^ 
'J ITN 2 ^1: WSfci?)©5ilf 4 3 il^@B|g$tlT 

[0 0 9 3] 

-£LT> NH 3 3jf>/^ 1 6 - 1 , 1 6 - 2{Cjt?^$;ftTV\£NH 3 # 

^;tji/^5 7, 59, 6 0, 6 1 ■tf^n?nmtt2nz>zi, -eti^tiv^^n- 

□ >hD-7- (MFC) 50, 5 1 {C <fcoTm^©ffiiCSg^$nfe^X^4T 
[0 0 9 4] 

mj±#8 i ^LXTKmmitmmi o^^mm^tix, mfc 5 4, 75, 55 

, 5 6 tC <fcoTm^©>fitCDgg^$tlfe^X^*l:\ #*A;i/:/6 7, 7 7, 6 8 
, 6 9tfmffl.2nZ>H, ?^Zf ; y- 1 4, 15, 18, 2 0^\#fc!S$;ft£ £c>fC& 

[0 0 9 5] 

;^7-14, 15, 18, 2 0 iCl±-etl J ? ? tl'fI^«7 2, 7 3, 7 
4, 7 6#!f2fg£*lT;}3U> 15, 18, 2 0iCjt?^£;ftT 

m^^^^iC^tl^tlltlf StlfeTMG a, TMA 1, Cp 2 Mg, T E S i ii 
, 6 5, 6 6, 9 1, 9 2 #|»jfc<* £ H %. tC^f^ 6 

2#Mc£4t,££, MFC 5 2 fC J; o Tm^OO'fgtcSS^ S *l£#;*^*<£> H 2 =3f 
T-tfXilhfelC, ^^4 2^bTSfSf 1 2p t glC^tl-^tl«^$tl^ 

2 3 fflE#2 0 0 3 - 3 0 4 7 3-2 2 
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[0 0 9 6] 

tlSil, MFC 5 3 {Cj:oTm^©ffitC^$tl^^m*T% 5$f4 3^ 
ITSJSf 1 2 WtC^StiS J: 5lCfc3*lTV*5. 
[0 0 9 7] 

MFC 5 0, 5 1, 5 2, 5 3, 5 4, 7 5, 5 5, 5 6 IC <fc 5 #X$f£ 
4C0$rj$J^, ^A;i/7*5 7, 59, 60, 61, 62, 63, 64, 65, 6 
6, 67, 77, 68, 69, 80, 91, 9 2 & £ tfJCMJ±# 8 1 (Dmffi&m 

[0 0 9 8] 

£k±<Dmm.\Z&^T, MOCVDli 1 OfC£^T, H 1 *> Zfizm 2 

U A 1 G a N^||£^t-££#>{CkL 1 2 f*TCDj±;d (|*IJ±) 

£ 7 6 T o r r (0. 1 ^.ffi) CMJEU ^* 5 s 1 mCDTMH^* 2 s 1 m(D 

ioTJifBLfe^Mi^^MM^X?:^^! 2fC#AU 2 0 OJt-e^H 
[0 0 9 9] 

S^2 OOtbttt, *7T-f7iS (0 0 0 1) ffiMts^ti: 
l/> J^T> "9-7 7Sf (Sapphire substrate) 2 0 0 i: 

[0100] 

j^t. ^1 <z>^&&fbt>*fcm2<£>#i£fcov^, ^;ft^;nMncMt-£o 

[0101] 

i2 0 0 fcTKaStf^lCfc^T 1 2 0 0°CT* 1 0«U, f77^7l« 

2 4 «2 0 0 3 - 3 0 4 7 3 2 2 



^2 0 0 3-0 1 7 3 9 7 



2 o o<Dmm<Dmfcm&\&2i-t2>&¥<7>t v--y#*fr$o 

[0 10 2] 

mz. ^-/j?>-9-fe^^-3 4±izmm^n^yr^ rmm.i o oici*, & 

ftHD&ffilZk 6 0 O'CVA 1 NMA^7 7-I (LT-A IN buff 
er) 2 0 2 £ 3 ^IITOWS 1 1 3 0 JC#M U <k&Jtf>MtC £ 5 
M HMf}© ic J: o T X*& £ v y * >> A & £ mz V V =i > # 
K-^3tltV^V^; > K-^0A 1 G a N;1>y 77-1 (AlGaN buf 
f e r) 2 0 4 -fet& ^ £ £ (01 1 #fR0 = 

[0103] 

Z.O l«lfeA 1 GaN/^y77-i2 0 4±iC. 1 tf)#&lC J: U^H 
M^^^t>*(C^|ifi%M^$:^S«mLTpMA 1 G a N(DM^^$r^fofe (EI 

1 1 #jrd o 

[0 10 4] 

jyfclftJCl*, 1 2 WCDffi^ (f*U±) &76Torr (0. 1 fCM 

JBEU ^-rfOifir^*- 3 4_hlcgB|gStife-b-7r-f 7112 0 OcM^fc 1 
1 0 0°C(C^-T^o 
[0 10 5] 

fMISfi 2 6 \Z J: U M F C 5 0 , 5 1, 5 2, 5 NHg/K 
^16-1 *&«»Sft5NH 3 ^f^©^»$: 1 U y (L/m i n) 

iCflSPWfU NH 3 ^^l 6 - 2fr^j^3*l<5NH 3 tfXGDtftSfc 5 0 c c/ 
# (c c/mi n) JCfflflpU H 2 rf<>^2 2 H 2 jtfXCDffimZ 

2-5 U y #-/#fC$!lfl?U N 2 tK>^2 4 fr*> 3 *l £ N 2 

[0 10 6] 

kp%, Ki&m 1 2.mz&wz>y-7 7>(Tm§.2 o o_hT*©j§m#x 

^t5Cp 2 Mg^7) <D«f';«l^^ra$:o. l#JE*T£-t£fc&&C, Sffitfl 
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[0107] 

iff?STlC£v\TNH 3 tfyK 1 6 - 1 ^f)(DN H 3 #XCD£y&£#lt I, 
TV^SISUC ^S^ifeA 1 G a NMA^liI?^SI^L, JBMfcStl^M 
Jl^ajCO^TSrRS^iMC, NH 3 ^1 6-2^e>^» (5 0 c c /ft 

) ®NH 3 i37sitm%mz.@km-tz>ibv>£-tz>o 

[0 10 8] 

Igl <7>^&&C<fc U A 1 GaNMMtS^iClt ^1/^6 6, 
6 9(iHilT, SJ*H 2A©TESi©M^f?±t5^, #XA;i/^6 5 
, 6 8ttMbT, S(Sil2A0Cp 2 Mg©M?:if§n. CpgMgffl 

MFC55JCj:»J3. 2 X 1 0 ~ 8 ^JV/ft (mo 1/mi n) iCfM 

[0 10 9] 

fit, Ell OlCiat-r ieifClt, TMG a 33 J; T M A 1 (D^la ilNHgffl 
mm£*2® (sec) KT^^StC^VN, A 1 GaN£g||tf)^£;fTe>o fefc 
, »jl|gg2 6JCJ: 'JMFC 5 8, 7 7 £fMU ^ - 1 8 ^>^$ *l£ 
TMG a©M?: 1 X 1 0 ~ 5 ^JV/ft (mo 1 /m i n) iCf&J$|IU )^=y- 
1 5^?>MStl5TMA 1 CD$fe*& 1X10" &: E;i/ft (mo 1 /m i n) 
iCHWtS. EP13, TMGafeitFTMA 1 N H 3 2 #|!9-f 

2 Mg^TMG a 33 <fc £/TM A 1 C^ra^C-ft^-T £ 0 
[0 110] 

£ U##fflfCte, ^-f, % A % y 1 (C^V^TTMG a, TM A 1 33 J: tfC p 
[0 111] 

L/T, TMG a 33J:tKTMA 1 £ 2#|^ (B^T A ) £ £ £ tC, C 

P 2 Mg £B#|!5T A (C^LVN 2?m (^^T c ) MIT, #-f^>^T2K:33 
VMTTMGa, TMAliSitFCpgMgCM&iTtS. 
[0 112] 



2 6 
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■ena*e>, 3f^5>n2©iiticNH3©M&i^u nh 3 ^2#k( 

[0 113] 

±SH&CJ: »J 1 V4 9Jl<D#im%:mTL, Z. (D $ 4 % y 3 & # -f ^ > 1 
[0 114] 

[0 115] 

^LT, 010 iC^-r^-f ^ ytficm^ T^StlS A 1 G a N*£Ji(&«5g« 
, 01 1 iZtt-t £oiZ, 94 * yffT 1 frb<D2®m (^I^T A ) ©TMGafe 
i^TMA 1 OMiCioT, if77^7lS2 0 0 MSUfcA 1 G a N/1 
V 0 4_h(CG a £ «fctf A l^f,&Sll 4 0 6#?£/&3*lS 0 

[0 116] 

1 ^&&SS 1 4 0 6 ftlCfcV^M:, piMMfcSMg^ 
[0 117] 

■£ft**e>, 94 ^ 2fr<b<z> (NfWt b ) ©nh 3 ©M{cj;ot, m s 

# K-:/3*lfcG a &J:t>*A 1 1 4 0 6 _tlC, N^6*SI 14 0 8 

[0 118] 

fit, _tfBL7c J: C) iCLTTMG a, TM A 1 „ N H 3 & £ £>*{C C p 2 M g 

®«<&3Vfft)*i« 4 9 (gfio#M) tt4i3>iatc&»j, a*it>f^^ 

y^tlfeG a ^J:t>*A 1 2>Mi&£jg 1 4 0 6 tN*>f>4Sl 1 4 0 8 
mVMt&tl* ffiM<DmZW<DA 1 G a Njg||<Z>^&#fc 3*1-5 i £ tCfc y , 3(7) 
A 1 GaNigI&ifiiMSi:LTfflVN*ii:^S5. 
[0 1 19] 
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[0 12 0] 

HP*>, Mg&K-^LfeAlGaN©E?LiI&2 01C~4 0 0TC 

[0121] 

rit% 014© (1) liH l 5 JKf*<z>£:£#l&ic J: U^M^ 

-frfelg-^cDiE^S^SIS^tt&^L/fe*)©^*)*;, 014© (2) itftma 

[0 12 2] 

^M35^T*<Z)iE?LaSlCoV%T^ HI ®^lc«fcS^<Z)^S«jj#tc J: UJg 
S^SS-tirfcA 1 GaN©iE?La^«4 X 1 0 1 8 c m~ 3 X*& »J, 
CJ:*jR»©*itt«|&7f*g*rt*S*feAlGaN©iEa«S , r*-B2. 5X 1 
0 1 7 cm" 3 ilirb^bT^Jl 6 
[0123] 

SS2«»»CJ:»;j|gft«*a-B:fcA lGaNt'©iE?L#iIttl. 5 c m 2 V ~ 1 
s ~ 1 ^©S^lCJ:-g>M)M-©^#fc^T^^«5iirfeA 1 G a N© 

!E?LIHfr^T?&<£> 0. 5 cm 2 V~ 1 s ~ 1 fcjfciS! LT 3 V*. 
[0 12 4] 

ft£oT, iE?L««2iiE?L^»a[i:©5« , ?»S*ftfi#iKJCov%Ttt, 

«»©3t««l&Tf»§ftfi!t*S'ftfeA 1 G a.N£t£m*Z£ffi4 8^=fe*£V^ 
[0 12 5] 

sfcfc, 01 4 (c^t-iE?LaS©^^t^^Mgr^-fey^-cDMmbx^;i/ 
HI <7)#^{C<fcSM^©3^2^{CJ: yigl&JikRSitfeA 1 G 
a N^ftftx^df Si: 7 5 m e VTfftofe. 
[0 12 6] 

tSe*©tt«K:J:*«»<0*««J»Tf|gft«*a*feA 1 GaNtCBBUT 
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#'2 003 — 017397 



[0 12 7] 

AlGaNWg&S IMSftffiT-mfeL&ffim. % 1 «fc SS^f© 

S2«*&ICJ: »J»ft**S*feA 1 G aNTfttMg«fStt*&5 X 1 0 1 8 c m~ 
3 T?*y, «*©affiKJ:«lR»©*««l&T?ISSi**S1i:feA 1 GaN£Jfc$& 

itifiSMgi8iitt/j>av>. i^i&A^, Mg(offiMi^^-»$ 

[0 12 8] 

GaNtCMg&K-^-r**-&JCttNH 3 «:5li»«#&b, TMG^itF 
C p 2 Mg & ;^»KLMLTMg© F-t^^tfaTfgT'&ofctf, A 1 G a 

[0 12 9] 

mz. mz&^mK^^TWiwtz-t)^ m2<D^miz&v a i GaN^i^ 

jS-fSBRiCH:, 6 6, 6 8, 6 9 &MI&LT, 

C p 2 Mg«se>Uf»CTE S i CD^SrfF^t-Sc C p 2 M g CD^*Ji, MFC 5 
5tCfc»; 3. 2X1 0~ 8 =E;1//^» (mo 1/mi n) ICfcKHlU TES i (DM 
MFC56CJ:'J7X1 0" 9 (mo 1 / m. i n) (CM^t" £<> 

[0 13 0] 

Z.(Dm2(D^mz&^T%, f 1 ©#SiliilCTMG a itf TMA 1 ©g* 

(CUT, 3»TMGafcJ:tfTMA 1©M^2 WNH 3 ®M^&X 

g^TMG a fciltf TMA 1 fcHD«MfflJC«»l«*&OT 2»WSW«»U, nl 
**t4WK»<0TE S i \tC p 2 Mg©«^lC lfPmfcH 
[0131] 

i^KCit ft. %4 ^ y?T 1 iCSVNTTMG a, TMAlfcitfCp 

2 9 ffiE#20 0 3-3 04 73 22 
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[0 13 2] 

fit, TMG a fcitfTMA 1 £ (B#WT A ) ftjUfrf 5 1 *» (C, C 

p 2 Mg&nriT A j;tji^2^ (b*ht c ) Mt*. fit, 

Tl* tCfc^TC p 2 MgOM^7t5. 
[0133] 

ftl^S), Cp 2 MgCDM£l7tS^>f^>n 1* ©filfclCTE S i <D 
#H&BM&U TE S i £ l»W («rlWt D ) Mlt, #>f ^>^T2{c£i> 
TT E S i ©M^^t>'lCTMG a feitFTMA 1 CD^5r^Tt-S 0 
[0 13 4] 

$>tfT 2<DW.mz.NH 3 <D& i ffi*ffl%tL. N H 3 & 2»tB (WNW 
t B ) Mlt, 4f -f ^ 3 iCfe^tNH 3 ©M^Tt^o 

[0 13 5] 

±satc £ y i -y--r ^;v©ia&^7i, r«^>r ^ >^*t 3 &#-f * >^*t 1 

£ LXfcW^ ZJVZffifti-t s%tf>t&£ 0 

[0 13 6] 

r e> ifc-tM ^;b^mM©iiii5:^w^yjgi-^i:[cj: y, itf 

m<Dmm<DA l G a N^|5:f^ri:^tt6t©tfe5„ 
[0 13 7] 

fit, HI 2 fC^-T^-r ^ >^iCt^o T^StlS A 1 G a N^I®iili 

, m 1 3 ic^-r ie>{c, ^^>>^n^?)©2#ri (^«fnt A ) ®tmg 

a£ i^TMA 1 (D^lC^oT, t7T-f7S«2 0 0 {C^^tlfe A 1 G a 
NA^7 7-I 2 0 6_htCG a £ £t>*A 1 1 6 0 6#7£j&£;ft£ 0 

[0 13 8] 

rcDf^tC, p^itMtSCp 2 Mg(DMgJl nM»f^TE S 
i (D S i £CD#$!tjlCj: U, G afiia'A 1 fr^teZM 1 6 0 6 |*J{C&^T&Mg 

i tiz zz-m&^mMM (Mg-si) tfB&zftz* 

[0139] 



ffiiE4f 2 003-3047322 



#2003—017397 

9>( $>tfT 2frb<D mmt B ) (Z)NH 3 ©Mi:J:oT, Mg 
£ S i Mfi K-fc? ytfZftfcG a SitfA 1 fr£&£Ji 1 6 0 6±{C, Nfr£& 
Si 1 6 0 8#Sm2*l£o 
[0 14 0] 

fit, IBUfeiiCbtTMGa, TMAL, NHg, Cp 2 Mg&£>£>* 
fCTE S i (DfefatfrnilXZ 9/1 (H12#ffi) tt 5 jPHJCfc U , SSI 

MgilSit!^ F-tf >y$4xfcG a ir>*A 1 1 6 0 6 ilN^^^ 

5jgl 6 0 8 ilCDStM^iMiyjgS^, mMCDj?^W©A 1 G a N|5iOW^ 
StlSZLiilc&y, ifflA 1 G a N^lrfiMii: bTMv^3i:^5 

o 

[0141] 

<fc U IB-tC li, ±8B 0 tc & O iC L TffiMimn f:SGa ©MM ^TMGafeJ: 
tFISilifeSA 1 ©IM^TMA 1 ©^^ilRf^feSVAtt^^ ^o, 

fflg^Cp 2 Mgi: n^FMMO^S S i flDjg^TE S i 

fc#>f ^ yyVAmimcmm-tZt* Mg£S i fctfK-^V^ftfcGafc 

j;t>*A 1 ^e>J&<5* 1 6 0 6 |*I&Cte:, Mg^Si £ tfifimfr fCJfc U & * *lS - £ 

[0 14 2] 

^(DfcSb, MgiiSii:^ F-tf>^£*l£G a £ J:t>*A 1 £&5Ji 16 0 
6f*f{CfcttSMg £ S i iL©&«jWSflfflf3;riT, Mg £ S i K-tf>^Stl 
feGa £J:t>*A 1 ^P>fi;Sl 1 6 0 6 ftlCMg £ S i i:«0ii:$T'SilT 

ses^tiTMgiis i £tf-m<n^u%stt*]&j&?z>&$fc%it) > ^mmnx.* 

[0143] 

^£>MHI£ ITAlGa NjBHtCfcV^T tt*-V U 7-*£tf *!?;!» U &mm& 

*g&¥mfcmnitn2>z.£tfT*g2>o 

[0144] 



3 1 
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mi snmmi 6»c«, 077^0 9 ones 1 2izB-t&nm&te*>viz. 

(®2(D^m JCJ:y*«»W#^«LfcAlGaN*|ft©»fllflif*^ 
[0 14 5] 

HPt>> Hl5tt, MgtSitSK-^LfeplAlGaN©jE?LIJIS20 
1C~4 0 01COaSISBfT?^Lfet)©7?*5„ 
[0 14 6] 

r^T% 01 5© (1) t4*2©#asK:J:S«»©2flS2«l&tCJ:y3|gft^a 
[0147] 

015CO (2) tt^®SiiCJ:Sil^©aiMt^lr^$tfeM 

ftA^Mg7^t^3f-©?Seftx^jV¥-{j;4 1 0 m e V btlfc„ 
[0 14 8] 

r©<fce>{C. 3fl2<Z)^&fCj; UMg £. S i hSrH^lC K-^lfeAlGaNffl 
T * iz ^ * - ©fiftiftx* tt, WL&n&ffilz «fc * <fc »; # 

^itMg K-y©A i g a n <dt 9 -coffimt^* frjf- mtmLxm 

«>T/Jn3V^ apt>, #|20#^ICJ: UMg £ S i ££|SfB#(C F-^lfeA 1 G a 
[0149] 

HI 6 14, Cp 2 Mg©MI^3. 2X1 0~ 8 ^;i//# (mo 1/ 
min) fc— JtlCU T E S i ©MI&XftS'&feS^fflA 1 G a Nfflf jfit? 
®^t'J7-f!fS^lfct)©Tf*5. TE S iCMI^OT'fe^TMg©* 
fc-g-tf PMA 1 G a Ntf)lE?La^te4 . 2Xl0 18 cm~ 3 T'&y, &&&& 
2. 4cm 2 V" 1 s~ 1 "efeofe 0 T E S i S 3 i: {C j; o TiEILlI 

ae>tcTE s ifcffiMLzmtiats^zniEjimmizmtoL, 6 

. 3 X 1 0 1 8 c m~ 3 (D9.±m-&W%. mmmit l . 0cm 2 V -1 s -1 £ 

3 2 ffiS#2 0 0 3 - 3 0 4 7 3 2 2 
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7skLfz. 0 

[0 15 0] 

-'T', TE S b\zmiM2l*:2>£., plAl GaN©£?L»Htt 

WPLfc. BPt>, 8X1 0 -9; E;L' / /^ (mo 1/mi n) «±0TE S i 
JlTti, mUVBhfc&OlZnmA 1 G a NJCjgfbU 8 X 1 0 1 7 

c m~ 3 -e&»J, mmmiZS 1 c m 2 V~ 1 s" 1 Tf&ofc. TE S i ftjfrfttf 
9X1 0 -9 ^;i>/# (mo 1/mi n) T*&, W^Mtt 6 . 7X 1 0 1 8 c 
m~ 3 #gfrStt 1. 5 cm 2 V~ 1 s ~ 1 T'&ofc, 

[0151] 

S i K-7°0*©niA 1 G aNCDiMii4. 2 X 1 0 1 8 c m~ 3 
&Sfrftl*9. 7 cm 2 V - 1 s ~ 1 "Cfco MgtSi htf)*g& 

tS nMA 1 G aNt'li#iI©ffiT^i^tlfe 0 
[0 15 2] 

[0153] 

±iBl,fc = fce>{C, 3£ 1 (Z)^^e>t)«lC|g2 0#MlC^VNTtt, _hfE L & J: ? fc 
[0154] 

Hi 2 ©#££tc as v*-cii, iw^o^tttifij!)^ 

[0155] 
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apt? K - bf > ^ s ti, p M^MMm £ n M*3«JTO £ JS v^#-£ ic ^ T 
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